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Functional Characterization of a Novel Receptor Mouse Guanylyl

Cyclase G (mGC-G) in Reproduction System

FlI ﬁ%gl

Y ¢*§l4§>grf ] LS A R T Fﬂffj guanylyl cyclase > F‘Aﬂ 715 mGC-G -
Eb ?riJiE”J“iFI Srf 1R i&ﬁ@” Hf extracellular domain (ECD) ,JﬁUFE FHF
mGC-G {&] - E'l RT-PCR == BV EA- 555158 mGC-G IV mRNAZ §7f 1 |
FIE S IpUkE Y (spermatid) k5~ (spermatozoa) ; mGC-G %
SO IR e s o FIH RS e s 4 iﬁm@%fﬁ%ﬁ mGC-G
fE= A o 53 Erﬁﬁﬂ%ﬁ&'ﬁ FIIEE (midpiece) « & [RRL » FH P
E%L%#ﬁgk (western blot) i &' [y mGC-G 55~ Emv‘% 180 kDa > PJ***
W%@‘p‘fqﬁ%ﬁﬁ%}'%’é MGC-G WLy 75+ BI5955 48 k Da fugsf 1o [l AT 51
FE e ¢§ﬁ“ﬁ*¢/ VER LA mGC-G it J§ i‘fﬁﬂ > 25153 WA PRt POt
Jud e mGC-G JL R L it Wﬁ‘%&fﬂ‘ (=) ?E?\‘%E"iﬁliﬁ%?'f%ﬁ Py
F5 i 5 ECD JHiuid (anti-ECD Ab) FHIFIMGC-G (=1 = U?ﬂfﬂjﬁ UFE
o T DEF U ST (BSA) ﬁ][ﬁ%’(ﬁﬂﬁ (= & % [Ca2+]i FH » §rf1FT
4%~ (protein tyrosine phosphorylation ) » g J/ 571 - 4.2 anti-ECD
Ab i“ﬁ%ﬁﬁ%é' »F1Up? BSA [ > H [Ca2+]i F+] » &1 1¥T5H% [~ (protein
tyrosine phosphorylation ) - 37}{1@*}}‘5@?"{@%&%’% 5’?UF'EJ$F‘@T5UﬁjU (2 ) #
 MGC-G FLHBIFEH RIE- #7 mGC-G Tﬁﬁﬁgmpfjﬁﬁ: » mGC-G-/-
RS S IR SR IS P2 ) null mice 2 AL il
e STy JA""?Uﬂ]ﬁf[J F’J?iﬁﬁ‘fﬁ k% (in vitro fertilization ) fu gl 1> null mice
ORI RN SRS & B R B () null 2 B2 null VB A B
FEETTIRERE ™ [ ﬁ‘f P Fpsdi N BT mGC-G A S P =g
S EERE IR B e mGC-G J‘PJ’PT@’rﬁ FIHERSE GG AR
e 5 N - mGC-G ey VPR B V]
[Ca2+]|3ﬂi7vﬁ#§£[ LGV FTJ fipkf MGC-G fVEL PRI - lﬁ’?’
mGC-G ﬁl[ﬂﬁiﬂ"ﬁ?&ijﬁ sAED B mGC-G i R 2RI L R D
%IF[JF

e b iRt

We recently identified a novel testis-enriched receptor guanylyl cyclase (GC) in the
mouse, designated mGC-G. To further investigate its protein expression and function,
we generated a neutralizing antibody specifically against the extracellular domain of
this receptor. Reverse transcriptase (RT)-PCR and immunohistochemical analyses



show that mGC-G is predominantly expressed from round spermatids to spermatozoa
in mouse testis at both mMRNA and protein levels. In female genital tract, mGC-G also
has a significant expression in granulosa cell and zona pellucida in the ovary by
immunohistochemistry. Flow cytometry and confocal immunofluorescence reveal that
mGC-G is a cell-surface protein restricted to the plasma membrane overlying the
acrosome and the midpiece of the flagellum in mature sperm. Interestingly,
Western-blot analysis demonstrates that testicular mGC-G harbors an apparent
molecular mass of approximately 180 kDa, but is subject to a limited proteolysis
during epididymal sperm transport, resulting in a smaller fragment tethered on mature
sperm surface. By utilizing Fluo-3 cytometrical analysis and computer-assisted sperm
assay, we found that albumin-induced elevation of sperm [Ca2+]i level, protein
tyrosine phosphorylation associated with capacitation and progressive motility are
markedly reduced by pre-incubation of the anti-mGC-G neutralizing antibody. To
further characterize mGC-G fuction in vivo, we generate mGC-G knock-out mice.
Preliminary results show that the fertility of mGC-G null mice is reduced both in vivo
and in vitro. Together, this study provides evidence that mGC-G is proteolytically
modified in mature sperm membrane and suggests that mGC-G-mediated signaling
may play a critical role in gamete/reproductive biology.



